symptoms of a concussion include, but are not limited to, headache, nausea, dizziness, vertigo, difficulty concentrating, drowsiness, slow reaction time, difficulty sleeping, emotional changes, anxiety, and sadness (Halstead & Walter, 2010; McCrory et al., 2017; Meehan & Bachur, 2009) . Athletes who sustain another concussion without completely recovering from the previous one can suffer a rare condition known as second impact syndrome which may cause brain swelling, herniation, and even death (Buzzini & Guskiewicz, 2006; McCrory, Davis, & Makdissi, 2012) . Additionally, athletes who sustain repetitive concussions may also suffer long-term health problems such as cognitive impairment and depression (National Research Council & Committee on Sports-Related Concussions in Youth, 2014) . Athletes with a concussion, therefore, should be seen by an appropriate healthcare provider and follow individualized return-to-play (RTP) guidelines to avoid potential catastrophic health consequences (Harmon et al., 2013) .
At the youth sport level, where healthcare providers (i.e., athletic trainers, team physicians) are not typically available onsite, the recognition, management (i.e., following healthcare provider(s) advice, and RTP guidelines), and the prevention of youth concussions is particularly important for youth sport stakeholders (YSS). For the purpose of this review, YSS were defined as athletes, coaches, and parents, and did not include clinicians (e.g., physicians, athletic trainers, school nurses, physical therapists).
Compared to adults, youth sport athletes are at greater risk of sustaining concussions due to their premature brain structures and physiological weaknesses (Karlin, 2011) . Additionally, younger athletes with a concussion typically require longer recovery time than adults (Covassin, Elbin, & Sarmiento, 2012) . Accordingly, proper care and diligence must be provided to younger athletes particularly when deciding when to return to play.
Efforts to recognize, manage, and prevent concussions at the youth sport level have been primarily accomplished by providing concussion education to YSS. Consensus-based concussion education focuses on the proper identification of signs/symptoms, assessment, treatment, and RTP guidelines (Harmon et al., 2013) . The need for concussion education stems from the fact that concussions are often difficult to diagnose and frequently go unrecognized which may result in underreporting, particularly among athletes. Several research studies found that more than 50% of concussive incidences were unreported due to athletes' lack of understanding the signs/symptoms and not thinking that the injury may have been a concussion (Delaney, Lacroix, Leclerc, & Johnson, 2002; Echlin et al., 2010; McCrea, Hammeke, Olsen, Leo, & Guskiewicz, 2004; Register-Mihalik, Linnan, Marshall, Valovich McLeod, Mueller, & Guskiewicz, 2013) . Although it is premature to suggest that increased concussion knowledge may help reduce concussions, one study reported that concussion knowledge was an important predictor of recognizing and reporting symptoms to appropriate medical personnel (Sefton, Pirog, Capitao, Harackiewicz, & Cordova, 2004) . Additionally, although most concussions have been found to occur during games (Daneshvar, Nowinski, McKee, & Cantu, 2011; Gessel, Fields, Collins, Dick, & Comstock, 2007; Marar, McIlvain, Fields, & Comstock, 2012) , it has been reported that athletes' increased knowledge was associated with increased reporting of concussions during practices (RegisterMihalik et al., 2013) .
Over the past few years, a number of organizations (e.g., CDC, National Federation of State High School Associations) have made concussion education resources available and/or provided safety recommendations for YSS. Additionally, national youth sport organizations (e.g., Pop Warner, Little League Baseball, US Youth Soccer) have established concussion safety policies that require and/or recommend YSS review concussion educational resources as a prerequisite for participation (Paradis, 2014; Sussingham, 2015) . The requirement of educating YSS about concussion safety has also stemmed from legislative mandates (i.e., youth sport concussion statutes) in all 50 states and the District of Columbia (Lowrey, 2014) .
To the best our knowledge, there is a relatively small number of studies that examined baseline concussion knowledge of YSS prior to the implementation of state concussion legislation (Washington was first to do so in 2009), and such findings suggested a mixed level of knowledge (Guilmette, Malia, & McQuiggan, 2007; Valovich McLeod, Schwartz, & Bay, 2007) . Presumably due to heightened public awareness stemming from concussion legislation, related lawsuits, and media attention, since 2009, a significant number of studies have assessed YSS's concussion knowledge. The purpose of this review was to evaluate YSS's baseline knowledge (i.e., recognition, management and prevention) regarding youth concussions. No comprehensive review of YSS's baseline concussion knowledge has been conducted to date. The specific research questions guiding this review were: What knowledge items (e.g., signs and symptoms, RTP guidelines, etc.) were commonly assessed? What types of instruments were used to examine concussion knowledge? What are the stakeholders' strengths and weaknesses regarding concussion knowledge? Is there any particular stakeholder(s) that demonstrates a deficit(s) in concussion knowledge? The results of this review may be used to inform policy makers and sport governing bodies to develop, revise, and/or promote effective concussion educational programs and safety policies/practices at the youth sport level.
Method
The present review examined research articles published during 2009-2016 (i.e., 8-year-span) to assess the overall level of YSS's concussion knowledge. We selected this 8-year time frame because the first youth sport-related concussion statute in the U.S. was implemented in 2009 and likely created a heightened awareness regarding youth sport-related concussions. Additionally, we found a notably large number of relevant published articles during this period.
A total of 872 articles were identified using the PubMed and SPORTDiscus databases before being screened for eligibility. Keywords utilized for the primary search included concussions ("concussions", OR "brain injury", OR "sport concussions" OR "mild traumatic brain injury" OR "mTBI"), AND knowledge ("knowledge", OR "baseline knowledge"), management ("management", OR "awareness", OR "familiarity", OR "recognition", OR "evaluation", OR "prevention," OR "understanding") AND youth sport stakeholders ("athletes", OR "coaches", OR "parents"). During the search, we used the keywords independently and in multiple combinations. We also reviewed references found in the initially retrieved articles and then finally conducted additional searches (i.e., utilizing Google Scholar, Internet search). The specific inclusion and exclusion criteria for selecting articles for this review were: 1. Youth sport refers to both interscholastic and recreational sport programs where the majority of the After utilizing the aforementioned keywords and inclusion/exclusion criteria, study titles and abstracts were reviewed for relevance to the present review. For selection purposes, relevant articles were then further screened through a full-text review (see Figure 1) .
Results
After the screening process, a total of 21 articles published from 2009 through 2016 were selected for review. Questions regarding a study's inclusion/exclusion were resolved through a discussion among the current investigators. All 21 articles utilized a survey instrument to gauge respondents' concussion knowledge. The questionnaires included a combination of true/false, Likert scale, closed-ended, open-ended and multiple-choice questions. However, none of the reviewed studies utilized a standardized survey instrument and most of the studies did not indicate whether the questionnaire had been validated. All studies included in this review developed a unique questionnaire based upon the literature, consensus statements, position statements, educational resources (e.g., CDC's Heads Up materials), Sport Concussion Assessment Tool (SCAT), and/or expert opinions. Five studies adopted and/or slightly modified a previously utilized survey (Anderson, Gittelman, Mann, Cyriac, & Pomerantz, 2016; Gourley, Valovich McLeod, & Bay, 2010; Kurowski, Pomerantz, Schaiper, & Gittelman, 2014; Kurowski, Pomerantz, Schaiper, Ho, & Gittelman 2015; Shroyer & Stewart, 2016) .
Reviewed studies assessed concussion knowledge from athletes (k = 9), coaches (k = 9), and parents (k = 8). It should be noted that some articles surveyed more than one stakeholder (Bloodgood et al., 2013; Cusimano, 2009; Gourley et al., 2010; Shenouda, Hendrickson, Davenport, Barber, & Bell, 2012) . Overall, YSS included in this review were associated with interscholastic and/or recreational youth sport programs where the majority of the participants were 18 years of age or under. Twelve studies examined interscholastic sport stakeholders and nine studies examined recreational YSS's concussion knowledge. The vast majority of reviewed studies involved a contact and/or collision sport (e.g., football, soccer, hockey, wrestling, lacrosse, etc.) which are known for higher incidences of concussions. Among the studies reviewed, the knowledge items assessed varied widely due to a lack of uniformity in the surveys utilized. However, the most popular knowledge items were (1) key facts about concussions, such as definition, causes, prevalence, and youth concussion care; (2) signs/symptoms; (3) RTP guidelines; and (4) medical complications from repeated concussions. We chose these four categories as key knowledge measures since they reflect best practices based on consensus (McCrory et al., 2017) and position statements (Broglio et al., 2014) . A summary of the articles reviewed can be found in Table 1 . The remainder of this section will provide a synthesis of each stakeholder's knowledge from the four selected knowledge assessment categories.
Youth Concussion Facts
Sixteen studies examined key concussion facts. These included but were not limited to definition, causes, prevalence, and management of youth concussions. The vast majority (>80%) of athletes (Cusimano, 2009; Mrazik, Perra, Brooks, & Naidu, 2015; Register-Mihalik et al., 2013) , parents (Cusimano, 2009; Shenouda et al., 2012) and coaches (Cusimano, 2009; Mrazik, Bawani, & Krol, 2011; Shenouda et al., 2012; Shroyer & Stewart, 2016) understood that a concussion is a form of mTBI. However, in one study, only 34.7% of parents identified the correct definition of a concussion (Mannings, Kalynych, Joseph, Smotherman, & Kraemer, 2014) .
In regard to the causes of concussions, studies reviewed indicated mixed results. Promisingly, most (>80%) athletes (Mrazik et al., 2015) , coaches (Chrisman, Schiff, Chung, Herring, & Rivara, 2014; Mrazik et al., 2011; Shroyer & Stewart, 2016) , and parents (Coghlin, Myles, & Howitt, 2009) knew that a concussion could be caused by a blow to the body (e.g., neck, jaw) other than the head. Meanwhile, four studies reviewed suggested knowledge deficiencies in athletes and parents regarding the causes of concussions. For instance, Bloodgood et al. (2013) revealed that only a quarter of both athletes and parents knew a concussion can be caused by a blow other than to the head. Similarly, other studies suggested knowledge deficits (i.e., only 58-61% of respondents answered correctly) in understanding the causes of concussions among parents (Mannings et al., 2014) and athletes (Kurowski et al., 2014; Kurowski et al., 2015) .
The likelihood of suffering another concussion is greater if an athlete has not recovered from a previous one. Four studies (Anderson et al., 2016; Kurowski et al., 2014; Kurowski et al., 2015; Mrazik et al., 2011) that examined factors associated with repetitive concussions (i.e., prevalence) showed mixed results based on the type of stakeholder. Specifically, while the vast majority (91.6%) of coaches agreed that the likelihood of another concussion increases with a previous history (Mrazik et al., 2011) , a moderate (65-77% correctly responded) level of knowledge regarding the likelihood of suffering another concussion was found among youth sport athletes (Anderson et al., 2016; Kurowski et al., 2014; Kurowski et al., 2015) .
Finally, three studies (LaBond, Barber, & Golden, 2014; O'Donoghue, Onate, Van Lunen, & Peterson, 2009; Shroyer & Stewart, 2016) examined whether YSS understood that youth concussions should be managed more conservatively than those sustained by older athletes due to their physiological differences. The results of these studies overall revealed a low-tomoderate level of knowledge regarding the importance of conservatively managing youth concussions. Specifically, 48% of coaches did not believe that youth athletes typically take longer than adults to recover from concussions (Shroyer & Stewart, 2016) , and approximately 57% of coaches believed that all athletes, regardless of age, recover at the same rate (O'Donoghue et al., 2009) . Additionally, approximately 33% of parents disagreed or did not know that head trauma was typically more serious in younger athletes (LaBond et al., 2014) .
Signs and Symptoms
Seventeen articles assessed YSS's understanding of concussion signs and symptoms. The overall results revealed that most athletes, coaches, and parents, in general, had good knowledge in recognizing the key indicators of a concussion. The majority of YSS in several studies correctly identified commonly perceived signs/symptoms. Specifically, over 80% of athletes (Anderson et al., 2016; Cournoyer & Tripp, 2014; Kurowski et al., 2014; Kurowski et al., 2015; Register-Mihalik et al., 2013) , coaches (Chrisman et al., 2014; Mrazik et al., 2011; Naftel, Yust, Nichols, King, & Davis, 2014; O'Donoghue et al., 2009; Shenouda et al., 2012) , and parents (Coghlin et al., 2009; Mannings et al., 2014; Shenouda et al., 2012) correctly identified headache, dizziness, confusion, memory loss, and blurred vision as common signs/symptoms of concussions. Furthermore, over 80% of athletes (Anderson et al., 2016; Cournoyer & Tripp, 2014; Register-Mihalik et al., 2013) and coaches (Mrazik et al., 2011; Shroyer & Stewart, 2016) were aware that a loss of consciousness is not necessary to sustain a concussion.
The overall findings from studies reviewed revealed a gap in YSS's knowledge in understanding the subtle deficits and/or less distinct signs/symptoms of a concussion. For instance, approximately 30-70% of athletes (Cournoyer & Tripp, 2014; Kurowski et al., 2014; Kurowski et al., 2015) , coaches (Chrisman et al., 2014) , and parents (Mannings et al., 2014) did not recognize emotional changes. Additionally, 30-60% of athletes (Cournoyer & Tripp, 2014) , coaches (Naftel et al., 2014) Kurowski et al., 2014; Kurowski et al., 2015) did not identify vomiting, as potential signs/symptoms of a concussion.
Return to Play (RTP) Guidelines
RTP guidelines were another key knowledge item that many of the reviewed studies (k = 13) examined. Articles assessing respondents' familiarity with RTP guidelines, however, reported mixed results based on the type of stakeholders. Promisingly, most (80-100%) coaches (Bramley, Kroft, Polk, Newberry, & Silvis, 2012; Coghlin et al., 2009; Esquivel, Haque, Keating, Marsh, & Lemos, 2013; Shroyer & Stewart, 2016) recognized that same day return to play is not recommended once a concussion is suspected. Moreover, 88% of coaches (Shenouda et al., 2012; Shroyer & Stewart, 2016) and parents (Shenouda et al., 2012) were aware that parents/guardians of an athlete should not provide clearance for a RTP decision. Furthermore, according to Chrisman et al. (2014) , approximately 95% of coaches indicated that they would not allow an athlete to return to play even if symptoms were present briefly (i.e., 15 minutes or less).
Meanwhile, respondents from six studies did not completely understand specific RTP components such as the importance of medical clearance before returning to play. For instance, only 63% of athletes (Kurowski et al., 2015) reported that they should be thoroughly evaluated by medical personnel after a concussion to make sure they are recovered, and only 73% of coaches and parents (Shenouda et al., 2012) knew that soccer players must receive written clearance from an appropriate healthcare provider to return to play. Additionally, only 55.2% of coaches were familiar with the concept of "graduated return to play" (Chrisman et al., 2014) . Similarly, Gourley et al. (2010) found only 62% of athletes and 56% of parents both agreed that a young athlete should RTP in a slow progressive manner if symptom free (i.e., graduated return to play). Interestingly, in one study, while 99% of coaches would never allow an athlete to RTP with a severe concussion, approximately 16% would allow a player to RTP with a minor concussion (Bramley et al., 2012) . Finally, 33-40% of hockey players thought, as long as they were feeling better, they could return to play on the same day they sustained a concussion (Cusimano, 2009) .
Medical Complications
Six studies examined whether YSS knew that repeated concussions and premature return to play can lead to catastrophic health consequences (i.e., second impact syndrome). Stakeholders from the majority of studies reviewed correctly indicated that athletes who sustain a second concussion (before fully recovering from a previous one) could suffer serious health consequences. For instance, 83-92% of athletes (Anderson et al., 2016; Kurowski et al., 2015) , coaches (Shenouda et al., 2012) , and parents (Shenouda et al., 2012) were aware of the risk of serious injury or death if a second concussion occurs before a previous one is fully healed. Also, over 85% of athletes correctly identified potential complications of a concussion which included brain damage and memory problems (Register-Mihalik et al., 2013) . Cournoyer & Tripp (2014) , however, reported that only 60-70% of high school athletes correctly identified brain hemorrhage, coma, and death as potential consequences of a concussion.
Although evidence regarding the longterm effects of concussions is not conclusive, only a few athletes were able to identify early-onset Alzheimer's (47%), dementia (64%), and Parkinson's disease (28%) as potential consequences from repetitive and/or improper management of concussions (Cournoyer & Tripp, 2014) . Similarly, according to LaBond et al. (2014) , 35% of parents did not know that repeated head trauma could lead to dementia.
Discussion
Over the last decade, the topic of youth sport-related concussions has received considerable attention from the scientific community. Additionally, heightened public awareness likely stemming from concussion legislation, related lawsuits, and media attention has emphasized the need for concussion recognition, management, and prevention among YSS. The purpose of this review was to examine baseline concussion knowledge (i.e., recognition, management and prevention) of youth sport athletes, coaches, and parents. Given the complicated nature of properly recognizing and managing concussions, it is imperative that stakeholders are knowledgeable about, and undertake a concerted effort to reduce concussions. Based on the present review, YSS demonstrated good concussion knowledge overall while exhibiting deficiencies in some areas.
Improved stakeholder knowledge may be attributed to several recent educational initiatives aimed at increasing concussion awareness and knowledge particularly at the youth sport level. These resources (available online and at no-cost) include but are not limited to the CDC's Heads Up initiative (CDC, 2016), NFHS's Concussion in Sports (NFHS, 2017), and Brain 101: The Concussion Playbook (ORCAS, 2011) . Several studies demonstrated the effectiveness of educational interventions (e.g., concussion videos, lectures, web-based resources, etc.) which helped increase concussion knowledge of athletes (Cusimano, Chipman, Donnelly, & Hutchison, 2014; Glang et al., 2015; Miyashita, Timpson, Frye, & Gloeckner, 2013) , coaches (Covassin, et al., 2012) , parents (Glang et al., 2015) , and non-athlete students (Bagley et al., 2012; Falavigna et al., 2012) .
Meanwhile, knowledge gaps among some stakeholders remain. A number of studies revealed that parents and athletes, in particular, did not have strong knowledge regarding key concussion facts, RTP guidelines and potential medical complications. Chrisman et al. (2014) noted that a lack of concussion knowledge among athletes and parents may be due to the vague language in state concussion statutes (i.e., concussion education requirement). In fact, not all concussion statutes specify the type of education required for parents and/or athletes (Harvey, 2013) . While some statutes state an "information sheet" as a specific method of knowledge dissemination under the educational provision, several statutes do not specify a method for conveying such education. This vagueness may have created challenges in offering concussion education and subsequently failing to improve both athletes' and parents' knowledge. Future legislative efforts should consider clarifying the specific requirements regarding concussion education in state concussion statutes.
Furthermore, educational initiatives have not been as common for parents of youth sport athletes when compared to coaches (Sarmiento, Mitchko, Klein, & Wong, 2010) . Presumably due to a subsequent lack of knowledge, it is likely that some parents may not believe concussions warrant proper medical care and sufficient recovery time. Perhaps some parents perceive a concussion merely as a "bell ringer" or "ding" and, therefore, treat it as a mild injury. Indeed, many parents who participated in youth sports themselves may have been taught such. Given parents' close involvement with young athletes, it is important that they understand concussion signs/symptoms and the importance of seeking proper medical care. In 2013, the CDC launched a concussion toolkit (i.e., Heads Up to Parents) specifically designed for parents of youth sport athletes. Similar to their previous concussion educational initiatives (e.g., Heads Up to Youth Sports, Heads Up to School Sports), the parents' toolkit contains valuable concussion safety educational materials that are tailored to parents (CDC, 2016) .
The results of this review are consistent with previous research (Delaney et al., 2002; McCrea et al., 2004) , in which youth sport athletes generally had a poorer understanding of recognizing, managing and preventing concussions compared to other stakeholders (e.g., coaches, health care providers). Perhaps, younger athletes' concussion knowledge may have been negatively influenced by the culture in sports which often emphasizes "sacrifice" and "playing through pain" (Howe, 2004; Young & White, 1995) , which could impact an athlete's desire to learn and appreciate the value of concussion education. In McCrea et al. (2004) , two-thirds of high school athletes did not report potential concussions because they did not want to be removed from a game. Likewise, Register-Mihalik et al. (2013) found that "letting down" teammates and coaches was a primary reason for not reporting suspected concussions. Furthermore, Kurowski et al. (2014) revealed that improved knowledge and previous education were not associated with selfreporting concussions. Such findings suggest that educational initiatives alone may influence young athletes' concussion safety behaviors (i.e., reporting symptoms to coaches and parents). Therefore, stakeholders, particularly those in leadership roles (e.g., coaches and administrators), should attempt to change the youth sport culture by fostering an environment where athletes are encouraged to take proper measures to identify and report concussions. Furthermore, young athletes may not take concussion education seriously because they may not perceive a concussion to be a serious injury and may also think they are less vulnerable to suffer a concussion compared to older athletes (Mrazik et al., 2015) . Relevant to such beliefs, Elkind (1985) posited that younger children often believe the adverse effects of risky behaviors will not apply to them. Future efforts, therefore, should not only consider implementing effective educational programs, but also focus on increasing awareness and attitudinal changes among younger athletes.
Although concussion education should be directed to all relevant YSS, optimal knowledge transfer (KT) strategies have not been studied extensively (Provvidenza & Johnson, 2009 ). The purpose of KT strategies is to bridge the knowledge gap between the scientific/medical community and the general public (e.g., youth sport coaches, athletes, and parents) that use such knowledge (Straus, Tetroe, & Graham, 2013) . In fact, KT strategies should consider the needs of the target audience, as well as the type, content, and quality of educational materials (Provvidenza et al., 2013) . Passive concussion education (e.g., printed materials, handouts, and websites) may not lead to significant behavioral changes over time if such sources are used as a standalone method (Grimshaw et al., 2001) . Instead, interactive KT strategies that deliver concussion education over multiple sessions should be utilized in an effort to have a long-term effect on the stakeholders' concussion knowledge, attitudes, and behaviors. Research (Ahmed, Sullivan, Schneiders, & McCrory, 2010; Sullivan et al., 2012; Williams, et al., 2014 ) suggests using social media (i.e., Facebook, Twitter, YouTube) to deliver concussion education programs although its effectiveness needs to be studied further. Additionally, Provvidenza et al. (2013) suggests integrating several educational strategies including the use of video, case studies, social media, handouts, oral presentations and discussions that can be delivered over multiple sessions to better suit individuals with different learning styles. Future research should continue to evaluate optimal KT strategies for concussion education programs, particularly considering the knowledge to action cycle.
The present review is not without limitations. First, although all reviewed studies were published from 2009 through 2016, data collection procedures in some studies were conducted several years prior to the publication date. Such lag in time may not have accurately depicted the stakeholders' most recent concussion knowledge, particularly after the implementation of concussion legislation. However, to the best of our knowledge, all data in the reviewed studies were collected no more than four years prior to the publication date. Second, due to the use of convenience sampling (i.e., selection bias) in several reviewed studies, there was a wide variation in the stakeholder's demographics. Such variation is concerning because research suggests that age, education, gender, and socioeconomic status can affect the stakeholders' concussion knowledge (Bagley et al., 2012; Kurowski et al., 2014; Lin et al., 2015) . The present review was, therefore, a holistic evaluation of YSS's concussion knowledge and may have unintentionally disregarded the aforementioned demographics which could have affected their baseline knowledge. Third, articles retrieved for consideration were obtained primarily from two databases (i.e., PubMed and SPORTDiscus). We also utilized references from the selected articles as well as from other sources (i.e., Google Scholar, Internet search) to retrieve additional articles for consideration. Therefore, we believe the present review, when conducted, represented the full body of literature (from 2009-2016) on baseline concussion knowledge of youth sport athletes, coaches, and parents.
Due to the frequency and potential severity of youth concussions, efforts from various stakeholders are necessary to reduce concussions in youth sport. To date, research has assessed concussion knowledge of stakeholders other than athletes, coaches, and parents. For instance, concussion knowledge of healthcare providers/clinicians (Zemek et al., 2014; Zemek et al., 2015) , athletic trainers (Cusimano et al., 2009; Esquivel et al., 2013 Naftel et al., 2014 , physical therapists (Yorke, Littleton, & Alsalaheen, 2016) , and speech-language pathologists (Duff & Stuck, 2015) , has been examined. Such stakeholders may play pivotal roles in reducing and managing youth concussions. Future research should consider evaluating the knowledge of these important stakeholders who are primarily responsible for the clinical management of concussions. Furthermore, future investigation on this topic should center on comparing YSS's concussion knowledge pre and post-state law implementation. Concussion legislation was passed in all states from 2009 to 2014 (Lowrey, 2014) . Additionally, comparing concussion knowledge of recreational sport stakeholders versus interscholastic sport stakeholders is warranted since some state legislation only applies to interscholastic competitions.
Although several of the studies reviewed examined key knowledge items such as concussion facts, signs/symptoms, RTP guidelines and medical complications, future research should consider assessing other important knowledge constructs. Recently, concussion management strategies for student-athletes have been centered on "return-to-learn" or "academic accommodation" for those with previous concussions (Weber, Welch, Parsons, & Valovich McLeod, 2015) . Consensus guidelines strongly recommend that concussed student-athletes take cognitive rest before returning to full academic activities (McCrory et al., 2017) . Cognitive rest allows the brain to recover and prevents exacerbation of existing concussive symptoms (Moser, Glatts, & Schatz, 2012) .
Finally, all of the studies reviewed utilized questionnaires which were developed after a review of the literature and/or by revising previously used surveys.
To the best of our knowledge, at the time of this review, there was not a standardized questionnaire that measured baseline concussion knowledge. The Rosenbaum Concussion Knowledge and Attitudes Survey (RCKAS) is one of very few standardized instruments that assesses concussion knowledge and attitude of youth sport athletes (Rosenbaum & Arnett, 2010) ; however, none of the studies reviewed utilized this instrument. Also, it is unknown whether several of the studies reviewed used validated questionnaires. Future research should focus on creating a standardized, psychometrically-valid instrument, which would allow for more effective knowledge comparisons across stakeholder groups and increase the rigor in evaluating baseline concussion knowledge.
Conclusion
Based on the present review, the overall findings suggest that although most YSS demonstrated good overall concussion knowledge, knowledge gaps in certain areas were found among athletes and parents in particular. A significant number of articles assessing athletes' and parents' concussion knowledge revealed that these groups had many misconceptions about key concussion facts, RTP guidelines, and medical complications. These groups, therefore, should be targeted for more extensive concussion education. Finally, it is suggested that youth sport organizations adopt widely accepted concussion safety policies/practices (i.e., CDC, 2016; NFHS, 2017) to assist in reducing concussions in youth sports.
--- More than half of respondents did not know that concussion severity was typically higher among children. Sixty-one percent of respondents revealed that they had limited knowledge regarding RTP guidelines although 99% agreed that a concussed athlete should be evaluated by a physician before returning to play. Approximately 35% did not know that repeated head trauma could lead to dementia.
